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SUMMARY

The Republican River Drainage Basin includes portions of Northern
and Western Kensas, Southern Nebraska and Eastern Colorado., It covers
an area of approximately 24,155 square miles of gently rolling plainse
The climate of the basin is dry subhumid in the eastern portion and
semlarid in the westerns The average annual rainfall ranges from
sixteen to thirty inchese In this area land and water resources
development work is progressing at a rapid rate.s Reservoirs, diversion
dams, and canals are being constructed, and dry=farm lands being pre—
pared for irrigstion. When development plans are completed approxie
mately 165,000 acres lying along the main stem of the Republican River

will be irrigateds As a result of this work many envircnmental changes
will take place, some of which will certainly influence the mosquite
population of the basine

In order tc have data upon which to base the determination of

o

mosquito population changes following irrigation and the anticipation
of mosguito procblems arising from irrigation developments, pre~irriga~
tion investigations of the mosquiioes were made in 1949 and 1950. All
data available on the mosquitoes of the basin were reviewed and are
brought togetaer in this reports

Thirty-three species of mosquitoes are kmown to occur in the basin.

Of 211 specimens examined thiree sgpecies, Aedes vexang, Julex tarsalis

and Psorophora signipennis comprised apnroximastely seventy—seven per

.

centes Each of these specles was found widely distributed in the basine

Other species such as Aedes nigromaculis, Culiseta incrnata, Culex

pipiens, Aedes trivittatus, Aedes triseriatus, Anopheles punctipennis
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and Culex salinarius were commonly found.

Several of these species such as Culex tarsalis, Aedes dorsalis,

Culiseta inornata and Aedes nigromaculis are implicated in the trans-—

mission of the virus of Western equine encephalomyelitis which is con-
sidered to be endemic in the basins, Several species such as Aedes

nigromaculis, Aedea dorsalis, Aedes vexans and Psorophora signipennis

are severe biters bubt under present conditions do not normally occur
in large numberse

Adult mosquito populations were sampled by means of nine mosquito
light traps operated at six localities in the eastern and middle por—
tions of the basine Data from these samples indicate that in certain

areas during seasons of unusually high rainfall, increases in the

populations of Aedes vexans, Culex tarsalis and Psorcphora signipennis
may occur. However, high populaticns are not expected to persist
over prolenged periocds of time.

Mosquito breeding was studied on four representative plots in
the eastern half of the basin, Data were secured on the total area of
surface water, total area bdreeding mosquitoes, and the number and
kinds of larvae in dipping sampless, 4 limited variety of mosquito
breeding places occurred in the areas studied; those found breeding
mosquitoes were meinly temporary surface poolss The total amount of
surface water present from week to week was relstively small, end an
extremely limited pertion of the total surface water was found breeding
mosquitocss

Although many species of mosquitoes are kmown to occur in the

basins present conditions in the dry-subhumid or semiarid climate
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are not conducive to the occurrence of continuous high mosquito
populat ionse Unless proper preventive measures are taken, general
conditions which are presently unsuitable for sustained high popu-
lations of mosquitces may be reversed following the development of
irrigation. It is recommended that all local, state, and Federal
agencies, psivate orgenizations, end farm groups engeged in the

development or use cf irrigation water take the necessary actions

to prevent conditions which will incresse mosguito problems in the

basin,
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MOSQUITO INVESTIGATIONS
IV THE
REPUBLICAN RIVER BASIN
INTRODUCTION

Land and weter resources development work is progressing at a
rapld rate in the Republican River Basin., Reservoirs, diversion dams,
and canals are being built and the land is being prepared for irriga—
tione Within a few years irrigation practices will be started on
thousands of acres of farm lands. Many environmental changes will
occur as a result of this works; some of them will certainly affect
the mosquito populations in the basine

This report contains information on the mosquitoes of the basin
collected during investigations completed prior to 1951 when "dry-crop"
farming practices generally prevailed. Most of the data were collected
in 1949, however those of certain earlier investigators are also in-
cluded., The investigaticns herein reported were prompted by the need
for having data wpon which to base (1) the anticipation of mosquito
problems likely to arise following irrigation and (2) determinst ions
of mosquito population chenges following irrigstion and the factors
causing these changese

For convenience of the reader, conclusions drawn from the in-
vestigat ions and certain recommendations which appear to be warranted,
are placed at the beginning of the report. These are followed by
discussions dealing with (1) a description of conditions in the basin,
(2) the distribution and seasonal occurrence of mosquito species, (3)

adult mosquito populations, (4) larval breeding and (5) reviews of
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certain reservoir reports, Tabulations of samples taken in individual
light traps and larval insvections, as well as plot maps, station

descriptions and sample calculations are given in the appendixe
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CONCLUSIOLIS
1. Thirty-three species of mosquitoes are reported from the
Republican River Basinj it is lilkely that other species, which
have not as yet been collected, also occur. Most of the species
may be found throughout the summer months, May to Octobers
2, Studies of some thirty thousend female specimens collected from

six localities indicate that under present conditions, the ten

most common species aret! Aedes vexans, Gulex tarsalis, Psorophora

signipennis, Aedes nigromaculis, Culiseta inornata, Culex pipiens,

Aedes trivittatus. Aedes triseriatus. Anopheles punctipennis and

Culex salinarius. Females of the first three species comprised

approximately seventy-seven per cent of all specimens examineds
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3¢ BSeveral species, such as Qs tarsalis, Aedes dorsalis, C., inornata

and Ae nigromaculis, vhich are implicated in the transmission of the

virus encephalitides, are present throughout most of the basin, The

common malaria mosquito, Anonheles quadrimeculatus, is found in the

niddle and eastern countiese
U, Species which are severely pestiferous in irrigated areas of the

country, such as As nisromeculis, A. dorsolis, A. voexens, end

Pes signipennis are widely distributed in the basin but under present
conditions do not normally occur in large nwimbers,

Bbe Available data, dealing with populations of adult female mosquitoes
under present conditions, indicate that in certain localities, during
seasons of unusvally high precipitation, populations of the three

most common species, A, voxans, O, tersnlis and Pe signipennis, may

‘bo sufficiently high to be considered nulsances. However, high popu-
lations of these species do not normally persist over long periods of
timae

6o Data from detailcd studies of -mosquito breeding places at four
repreasecntative localities where irrigation is being developed, indicate
that, under present conditions, an extremely small portion of the total
surface water present (ises stock ponds, ditches, streams, surface
pools, etes) is suitable for mosquito breedinge

Te It is believed that information contained in thils report provides

a "base line" which may be used, by subsequent investigators, to
~-describe and evaluate changes in the mosquite nopulations of the basin

which may occur following irrigaticn,
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8s Under present conditions of dry-crop farming in the basin the
ecology is not generally suitable for high and sustained populations
of mosquitoess It is anticipated that when the lands along the main
stem of the Republican River become irrigated, changes favorable to
mosqguitoes will occurs These changes will increase the mosquito popu-
lations and may lead to aggravated health and mosquito abatement
problems,
RECOMMENDATIONS

In the interest of public welfare steps should be taken to prevent
or minimize mosquito problems which may be associated with the develop—
ment of irrigation in the Republican River Basine It has been demonstra-
ted that such problgms can be reduced if proper consideration is given
to mosquito preventive principles by all agencies concerned (16).
le It is recommended that local and state health agencies in the basin
expand and intensify their programs whereby irrigeation construction
agencles, irrigation districts and farm groups may receive consultation
and guidance in mosquito preventivé methods and techniquess It is be-
lieved that this can best be done by the assignment of quelified per-
sonnel to work closely with these groups.
2¢ In the absenceof such program activities it is recommended that all
agencies, organizations and individuals engaged in the development or
we of irrigation water in the basin take actions %o prevent accumula—
tions of residuvel surface water resulting from irrigation by

as Providing adequate drainage systems for the removal of irriga~-
tion water which may stand on highway and railroad rights of way, un-

cultivated farm lands and "unused" land arcas.
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be Leveling and grading all lands to be irrigabted by gravity
systems. k

cs Undertaking measures to prevent the development of seepage
arcase

de Providing outlets for draining residusl water from irrigsa-
tion distribution or drainage structurcss
3e Constructing and operating agencies should give proper attention

to the prevention or control of mosgquito problems on reservoirs.
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GENERAL SECTION

egeription of the Dasin

The Republican River Drainage Basin, figure 1, covers 24,955

are miles of gently rolling plains lying in the States of Colo=
0, Kansas and Nebraska, The broad western half of the basin aver-
‘ages about one hundred miles in width, while the eastern half narrows
uizan average of sbout thirty milesg,

fThe Republican River is a main tributary of the Kansas River,
ginates in the high teble lands of northeastern Colorado and
about 422 miles; northeast across the corner of Kansas, east
gh southern Nehraska to Nuskolls County, then southeast to its

fluence with thc Smoky Hill to form the Kansas River at Junction

in east~-central Kansase

siography, Soils and Natural Vegetation

A1) of the basin is within the Great Plains physiographic
ovince, being about equally divided between ‘the Western High Plains
"and the Eastern Plains Border sections, west and east of Medicine
E%&eek respectively, The Western High Plains section is character-
J;ized by Northern Dark Brown soils (silt loam), The Eastern Plains
" Border section has Northern Chernozem soils, the parent materials
i.being loess~windlaid deposits which are characteristically black or
ﬁ‘dark greyish brown and friable, The soil development process has

~ been one of calgification, The light, sandy soils are dominant in

~ the western end of the basin, but in the East where increased
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all has produced more vegetation and humus, the soils are

and darker.,

The dominant native plants in the Western High Plains section
L_ e bagin are wirc, grama and buffalo short grasses. The Eastern
4 g Border sectlon is characterized by mixed tall and short grasses
big and littlc bluestem, bunch and needlegrass being the pre=-
1ent hatural vegctation,.

n, Population gnd Industry
. The amount of annual rainfell in the Republican River Basin

g from thirty inches in the Bast to sixteen inches in the West.
ais important factor greatly influences the growth of natural vege-
on, agriculture and the humen populations. There are 103 munici-
ities in the basin but no large cities. The total population is
roximately 80,000, averaging about two individuals per square mile
the semiarid, cattle~producing western arca to ten per square mile
the subhumid, grain-producing ecastcrn section,

Agriculture is the principal industry of the basin with corn,
at, oats and sorghum being the principal erops, Livestock feeding
¢ grazing arc important agriculturel practices. The productivity
cultivated farms is generally classed as mediwm to highy and high
very high whore irrigetion is practiced, It is obvious that the

ck of water development, especially in the western part of the
J

basin, has rctarded both agricultural and industrial growth and

evelopment,
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8 Republicen River and its tributaries., Dams, reservoirs, diversion

ctures and cenals are being constructed for flood controly irriga-—
,Q.and for other multipurposes, BSome thirty projects are included
over-all plan for basin development. To date, most of the cone
don activity has been confined to the projects shown on table 1.
3 disastrous Kansas River flood of 1951 may speed the construction

I ne other projects proposed under the Pick=Sloan Plan for the

e These addiftional reservoirs are the Milford, Lovewelly Norton,
rlin, Beaver City (Welson Buck), Red Willow, Rock Creek (Parks),
,éer and Wray projects,

The Bostwick Division extends from the Harlan County Dam (Nebraska)
ncordia, Kansass The Harlan County Dam and Reservoir, a Corps of
ers £lood control project,and Lovewell Reservoir will serve as

ge reservoirs and provide sufficient water to accomplish the irri-
on of about 90,000 acres in the division, This division includes
jf%c’andia and Superior-Courtland Diversion Dams, five main gravity

8y five puﬁping plants, and a lateral systom on either side of the
‘stem of the Republicen River,

The eropland along this portion of the river is highly productive
ing years of favorable precipitation; however, from the time of

- eerliest settlement farmers in this ares have suffered severe

iodic financial losses due to rccurrent droushte When the irriga—

?Aen systems presently planned are built, 90,000 acres should give
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Table 1.
Major Projects
in the
Republican River Basin

- Pr~ject Status Junc 30, 195)

dek Division

Superior-Courtland Diversion

Dam and Canal , Completed 19504

Harlan County Dam GO( cermlcios
Harlan Rogervoir Dovelopment 205 complete.
Section of Superior Canal 12.2 miles completed,. 1951,
Courtland Cana 1L.5 miles, 99% completc.
Section of Superior Canel 7.3 niles, 99% complete.
Section of Supericr Cansl 27 miles, 13% complete.
Superior Canal Siphon Completed 1951.
Scandia Diversion Dem Not yct started.

B 1iord Do oo Nct yet sharted.

chnan-"~mbridge Tiyisi-n

Cambridge Diversion Dam Completed 1950,
Cembridge Canal 19:2 'nilcs’ corwlotods
Enders Dam Cemplcted 1950,
Enders Rescrvoir Development Complectocd 1951.
Medicine Cresk Dam Campleted 1949.
edicine Cr. Reservoir Dovel. Complcted 1950,
Trenton Dam Startcd 1950; 18,5% complete.
Trenton Dam Railroad
Rolocations 75% complcte.

g0 Willow Srcck Divorsion Dam  Not yet started.

~ Boany Dam Comploted 1951,
: Bonny Reservoir Development Storted 1951,
- Pionecr Reservoir Yot yet starteds




Jﬁmximum yield every yeare

The Frenchmen~Cambridge Division extends from Enders, Nebraska to

f;the Herlen County Reservoir, It includes the Enders, Medicine Creek

:3and Trenton multipurpose dams and storage reservoirs and the Cambridge,

f’Rﬁd Willow Creek and Bartley Diversion dams., The latter are necessary

i(to divert irrigation water from the main stem of the Republican River.

f About two hundred miles of canals are being constructed to convey water

f to about 52,000 acres of new lands and to about 16,000 additional

~ acres vhich do not have a full season's supplys

The Sts Francis Unit includes the Bonny Dam and plans for canal

; systems to irrigate from 6,000 to §,000 acres of new iands in Colorado

and Kansas, The dam has been completed but the irrigetion development

is being delayed until suitable plans for water use can be worked oute
The total extent of land which will eventually be irrigated in

the Bostwick and Frenchman=~Cambridge divisions, and the Ste Francis

Unit under the above program of development will approximate 165,000

acres,

Mosquito=~borne Diseases

he only mosquito—~borne infections of present concern in the basin
are those of the virus encephalitides. Western ecquine cncephalomyelitis
# virus 18 known to be present in nearly all of the counties of the
a basine Historical accounts of ecuine epizootics date from about 1850
and many residents of the basin still remember the Kensas~Nebraska
~ horse plague of 1912, Table 2 shows the average annual rates for

certain counties during the period 1941-1949, inclusive, and the
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Table 2

Equine Encephalomyelitis Infections
in Certail

Republican River Basin Counties

| Highest Rate for Single

Year During 1lO0=Yecar

iverage Annual Rates* i
; Period 1940-1949%*
|

Period 1941=1949 **

tate County

Ilegs

Icss !
than 1=2 Over b5 Or then
, § Sl e 2 ' More 5 None
nsas Goory ¥ : x
Glay g : X
Cloud x ! p's
Republic * ! b 4
Jeviell x Lol
Smith = : x
$hillips x | X
Korton x | X
Decatur 5 X
Rawlins x X
Thomas = 5
Cheyenne b4 be
Sherman e X
B it Carson x x
Lincoln X %
Yuma x i X
Phillips X ; X
bre Nuckolls x bid
Tcbster pre 5
Franklin X X
Harlan = X
Furnas X X
Gosper x X
Red Willow % e
Frontier % b
Lincoln = x
Hitchcock =x b
Hoyes X X
Chase X x
Dundy = x :

Fer 1,000 animals
From Bo.lLels Reports
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highest rate for 2 single yeer during the semc period, The virus
|

of this discase is considered to be cndemic in the bagin and in-
cetions have occurred in epizootic proportions in many counties

ing thc past decade., The rate of humen infcoctions of the virus

cphalitides in +tho basin is unknown,
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DISTRIBUTION AND SIASONAL GCCURRENCE
OF MOSQUITOLS IN THE REPUBLICAN RIVER BASIN

Mosquitocs have been studied in sixteecn counties of the Republican

| River Basin, namoly Clay, Cloud, Norton, Phillips, Republic snd Rawlins,
; Kansass; Dundy, Franklin, Furnas, TIronticr, Harlan, Nuckolls, and Red

' Willow, Ncbraskas; and Logan, Lincoln and Washington, Colorado, These
countics arc fairly well distributed throughout the basing four boing

" in the western, sevon in the middlc and five in the castern vortions

pleted in 1949 and 1950,

Tablc 3 lists thc speeies (thirty-three) which have becn found

in the western, middle and castcrn countics of the basine Records
j}which were verificd by examination of specimens are indicated by a

'f“7". Those which have not been so verified, but which there is no
freason to doubt, arc indicated by othcr numbers, Refercnces appear

I;in the appendix, Twenty-ninc species are reported from castern counties,
'}%wcnty-two from middle countics and seven from western countics., 4l-

" though this might be expected in view of the deercase in annual pre-
:ﬁnipitation from cast to west (figurc 2), it is bolieved that more specics
{f%cur in wost.rn eountics than arc roporteds Anopholcs punctiponnis,
tggﬁggzggggggggnlig, Acdog yexana, CGulex targalis ond Pgorophorp ghanis

nis arc repertved I'tom Gountics in all throo seetions of the bagin and it

5 likely thot other. spetdes,. such as fedeg dorselis, Acdes triseriatus,
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Table 3 _16_
I MOSQUITOES REPORTED FROM
WESTERN, MIDDLE AND EASTERN COUNTIES
OF THE
REPUBLICAN RIVER BASIN*
West Middle East
1 S
o I 8 2=
k<! ol s| @ ) = al @) a
Species R R
wn] ol 8| ol o 8| & @ | a| a| = ol ol al g
d]l <] ) ] «l o] «] = n|l 8| of o &
il ol o el ol ol al M| & o 8| ol =] =]
ol o — =] [ | o Ml o= (2] a
) ol ol o) =l =l s - of a| < S
= - {53 - $ 2] af i « ] « 0 Q
(=] Qo L) - -~ - u 2] — ] o e ol
ol = ol al- al gl g A da| = ol =l = -
=i o o el IR < < (= - el - o A o o
gl 0|l 8| =] a al A o] /] = = s 9| @] =
12| BBl Bl M Elal g gl ol EhE L
alal Al == Bl @l = A Bl e|lo]l o] m]| 2] =
Anopheles barberi 7 7 i
punctipennis 3 71 9 11 1 9111} 7
quadrimaculatus 719 12 11 1 S
walkeri 11
franciscanus 3| 3
| Aedes cinereus 1
dorsalis L L A 11 71 1
flavescens 11
nigromaculis 21947 =17 11 7 1=
sollicitans 5
spencertii 11 7
sticticus 8
iriseriatus 9 7 7 65| 11 11 i
trivittatus 9 T T 51 11 it 11 7
vexans 11 Vi 4 5| 11 (i 11 7
Culex apicalis o 1 7
erraticus 9 11
pipiens il 8 11 4 1 91 11 7
restuans T 41 11 1k 11 7
salinarius 717 11 8 1L
tarsalis 11| 3 6 7 9 6 11 4 b 11 7
Culiseta incidens 5
inornata 7 if 11 1 11 7
Or thopodomytia sp? 711
Psorophora ciliata 71 7 11{ 7
confinnis T 7 T
cyanescens 7
discolor 0
ferox 9 |7 7
horrida 11 7
howardii 7
signipennis 11 L 11 11} 7
Uranotaenia sapphirina Taallee®

*Numbers refer to references cited.

FSA-ATLANTA,GA,
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Aedes trivitté%us, Culiseta inornata, and possibly others, are equally

widespread., The distribution of certain species, such as, Aedes cinereus,

des sollicitans, Aedes sticticus, Culiseta incidens, Pgorophora cvan~

Anopheles

cens, and Psorophora howardii is apparently quite restricted,

8

(e

neiscanus and Culisets incidens are reported only from western countie
s A, cinereus, P, cyanescens, P.

color, P. horrida, P. howardii, Orthorodomyia SPe iﬁgnotﬂonia saprbie

Anopheles walkeri, Aedes sticticus

were found only in castern counties, The oeccurrence of various

basin conforme rather well with the generally accepted

ibutional patterns of the species.
. As indicated in t¢ble 4, most of the species occur throughout the

Those such as Culicets ineidsng and Orthopodomyia 'sp. were

r monthe,
cted only in the late summer, while adulte of others, as Acdes

géns and Aedes spencerii, were found in July or the first part

t, Depending on the local conditions, inersases in the popu-
of various species may occur at any time during the summer,

reases were observed during each of the summer months except

Seasonal summaries

[y

gppear to occur more frequently in August.
us species (females) taken in light trap samples from six

ies are included in the Jrmondi-,
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ittéfus, Culiseta inornata, and possibly others, are equally

}d. The distribution of certain species, such as, Aedeg cinereus,

icitans, Aedeg gticticus, Culiseta incidens, Psorophora cyan-

:iand Psorophora howardii is apparently quite restricted, Anopheles

ecanus and Culigets incidens are reported only from western counties

opheles walkeri, Aedes sticticus, A, cinereus, P. cyanescens, E.

82 P. horrida, P. howardii, Orthopodomyia 5pe Twenotrmeonia savnhi-

gre found only in castern counties, The occurrence of various

the basin conforms rather well with the generally accepted

ihs indicated in 4¢ble 4, most of the species occur throughout the

cted only in the late summer, while adulte of others, as Acdes

scens and Aedes spencerii, were found in July or the first part

« Depending on the local condiﬁions, increcaces in the popu=-
ne of various species may occur at any time curing the summer,
inereases were observed during each of the summer months except
;ubut appear tc occur more frequently in August. Seasonal summaries
;%arious species (females) taken in light trap samples from six

ocalities are included in ‘thc urmindiz,
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Table 4
Seasonal Qccurrence of Mosquito Species
May through October in the
Republican River Basin*

ies Collected XH: Population increases observed

Month
May June July Aug Sept Oct

‘barberi- - ~ - - - - X X X
fictipennis - - - - X X X
guadrimaculatus- - - X
- walkeri- - - - = = =

. franciscanus = - - -

X
X
X

Vﬁﬁtﬂ

> P obd BB

, cinereus = = = = - =
dorsalig = = = = = = ¥
 flavescens - = = = =
“nigromaculis - -~ - - X 1B
Bsollicitans- - - - -

B b B B
]
4

triseriastug- - - -~ -
trivittatus - - - - X
. YeX8NS = = = = - = = X

§3w3>:
§§><b<
SRR b
g§>4$4

J e apicalis - e e e =
- erraticus- = = = - ~
pipiens - - - - -~ X
restuangs = = = - = -
salinariuse - - = - = X
ralie »~ = - = =~ = :

=Rl R R T ~§~ T
b o

B b b B b
=RaRale
B4 b B B e D
=Eakak Rt
by b

B chs - - e -

B

%brthopodomyia .....

>

" P, ciliata - - = = = = X
confinnic = - = = = X
gyanescens = = - - -
discolor = = ~ = = =
ferox = = = = = = =
horrida = = -« - - -
howardii = - = - = -
signipennis- - - - - 1 X

b B
Gl - ot e B4 0 B
BSOS b B

b
b

U, sapphirina - - - = =

¥ Adult and larvel records
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ADULT MOSQUITO POPULATIONS

- Data on adult mosquito populations which occur in thc basin are
failable from six localities along the main stem of the Republican
where irrigation is being developed. These data are from samples
ollectcd in nine light traps (table 5), Although it is generally recog=
ized that mosquito traps cannot be relied upon to give actual censuses
of the adult pepulations, they do provide indexes to population fluctu~-
jfions during the times thcy are operated in a particular locality.

Table §
Mosquito Light Trap Samples

Collected in the
Republican River Basin

Number
City Nights Number
and Year Reference Samples Season Females
State Number Taken Collected

147 May=Cet 7,849
160  Moy-Oct 10,604
153  MeyeScp 44266
153 May=Sep 469
101 Jun-Qct 956
22 Jun=Oct 1,658
36 Jun=Cet 24564,
64, Jun=Cct 15997
24  Jun=Oct 548

‘Republic, Xans., 1949
‘Holbrook, Ncbre. 1949
‘Holbrook, Nebre. 1950
Alma, Necbr, 1950
Orlecans, Ncbr, 1949
‘Superior, Nebr. 1944
Supcrior, Nebr. 1949
- McCook, Nebr. 1942
- McCGook, Nchr, 1943

M
WWIW-3-23-3-7

Trap samples arc available for 910 nights; sixty-four in 1942,
'Etwenty—four in 1943, twonty=two in 1944, 494 in 1949 and 306 in 1950,
"Approximately thirty thousand femalc moscuitocs representing twonty=

eight specics, werc present in all of the sampless




Females of ten species, see Table 6, comprised approximately

ninety-eight per cent of all specimens taken. TFive species: 4. vexans,

l%&-tgrsglis, P. signivennis, A. nigromaculis and C. inornats were
" present in individual samples in numbers which exceeded onc hundred,
. The number of nights such numbers occurred, however, was reletively

" small, In a large percentage of the samples, females of cach of the

Table 6,

Abundance of the More Common Mosquito Species
in the Republican River Basin from May to Cctober¥

i Totel  Highest ; Iumber of Nights When Population
Species i Ihwbor Single __levels (Females) Were:
_Cglicctod!Zateh Q- .0 : 1050 : 51=09 | 1001

vexans 8,558 233 0 M ¥ ) 195 2l
tarsalis 8,979 428 302 405 167 19
signipennis 5,337 242 519 285 78 20
nigromaculis 1,832 138 616 252 38
inornata 1,696 307 Fol - 475 29
pipiens 1,438 L7 573 304 33
trivittatus 506 L8 832 63 15
triseriatus FAS) L5 840 5% 13
runctipennis Vit 25 755 150 5
salinarius 151 8 841 69 0

OO'OOONNOO.L-'Z'E

OO0 oO00OWwW

¥ 4s indicated from nine light traps opercted at six localities
during 910 nights, '

Information on the sbundance of all species (females) taken in
trap samples is presented in Teble 7. These data include not only
postiferous specices, but also those vhich rarely, if ever, bite man.
It will be noted that seven traps werc operated during seasons when
rainfall was considerably above normal, one when precipitation was ap=
proximately normal and one when the season was unusually dry. It is

likely, therefore, that the catches obtained at most of the localities




‘ﬁere gsomewhat higher than might normally be expected, On approximately
fgbrty-six per cent of the nights females in all trap catches werc less
‘than ten and on approximetely cighty-two pe: cent theoy were less than
:fifty-one. &t certain trap locations, however, catches of more tha
‘one hundred females were obtained., Such numbers were present in ap=
;ymoximately eight por cent of the samples.

Table ¥

&bundance of Female Mosguitoes in
Semples from Nine Traps Opcrated at

z6 0

8ix Iocalities

r  lumber {Rainfall Number of Nights
| of iDeparture . Population Lovels (Females)
Brep ) Year . Trap | Season ; from e leres
% 'Nights ! Norma 0_ ¢ <10 210~50:51~99:1004=

PRepublic 1949 147 May=-Oct 8e52 3 30 67 22 25
Holbreok 1949 160 Hey=Oct 2458 7 S 31 30
» Holbrook 1950 153 Mey=Sep 352 27 it 6L 1 8
Alma 1950 153  May-Sep =0.63% 58 8 1 0 0
Orleans 1949 101 Jun-Cct e 4 i § 11 60 720 3 Jé)
Superior 1944 22 Jun-Cet B 5 2 .30 i 6
Supcrior 1949 &6 Jun=0ct oy oy 13 55 10 A
MeCook 1942 6/, Jun=Cct 1i59 9 g8 22 3 0
HeCook 1943 ol Jun=0ct =4,71 3 12 2 O 0
Totals xx 910 XX pod 122 299 331 85 3

#* June tc September only,

For various reasons it is inadvisable to assign specific nuisance or
annoyance values to the light trap catches. However, by comparison with
other mosquito population rccords in irrigatcd and non-irrigated locali=-
tles in the midwest, it would appear thet the samples reflect low popu=
lations (23) During wet scasons populations, which might be considered

annoying, may occur for short periods in certain loecalities, but oven so
they do not comparc in severity with those gencrally present throughout

the year in irrigated areasg,.




I.RVLL BREEDING

In 1949 mosquito breeding studies were made at four selected
alities in the basinj Holbroock, Orleans, and Superior, Nebraskaj
nd Republic City, Kansas. Plots, each approximately four square
es in area, and each located in farm lands being ceveloped for
igation were in%estigated. tudies, made on a weekly basis, in-
eluded the estimation of (1) the total area of surface water and {23
§ total area breeding moscuitces on each of the plots. Data were
btained on the precipitation, the average number of larvae per dip
d the species found breeding, &11 surface water bodies (stations)

re numbered, described and mapped. See thc appondixe

pe and pumber of surface wmater bodies

Table 8 shows the number end types of 122 individual water

i

bodies vhich appeared on the plots during the season, ilay to
,?btober. Ninety-four were tempcrary and twentyeight failed to dry
ﬁp during the study, Nearly fifty per cent of all water bodies were
' roadside ditches and about thirty per cent were surface pools on
ffarm lands, pastures, or in irrigstion canals and drains under con=
';struction. 4 few small stock ponds were present and small streams

| ran through three of the plots, In general, the surface water bodies
‘”on the plots did not exhibit the characteristics generally considered
;’favorable for mosquitoes. A& proportionately greater number of per=

. manent water bodies were vresent on the Republic Plot which was lo=
by ¥

cated in the river bottoms whers the soil is heavier and more rainfall
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occurred., Water bodies on this plot proved to be more suitable for

mosquito breeding than those of dther plotse

Table 8.

Numbers and Types of Surface Water Bodies
Present on Representative Study Plots
1949

P =~ Permanent T = Temporary

Number of :Surface Water Bodies

Typos of Holbrook § Republic 3§ Orleans Superior §
Surface Water ; Plot Plot Plot Plot Total
Bodies
P T P T P z P -
Ponds | 2 | 3 6
Roadside Ditches | 2% 1.3 .k 10 15 58
Sloughs i 8 1 3 12
Streams i 5 5 2 L 9
Surface Pools | 9 | 3 6 3 3 22
Water in Irrigation %
Canals* 2 P
Water in Drainage !
Ditehea® .31 12 13
Total all water bodies 51 26 il 28 122
- Total Permancnt i 2 1/ 6 6 28
| Total Temporary ! 49 12 11 o S L., SN

¥ Under Construction

Precipitation

The daily rainfall at each of the plots is shown in Figures 3 to

6(4).

The departurcs from normal for the periocd May through October

'_were as follows: Holbrook,+R2.85 inches; Orlcansy+ 2441 inches; Superior

.
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+2,78 inches; and Republic, +8,52 inches, At each of the plots, more
than normal amounts of rain fell during nearly all months while inves=
tigations were in progress. Thesec conditions are usually favorable for
increased mosquito breeding.
Hater Areas and Breeding Areas

During each weekly inspection the size of individual surface
water bodies was estimated and, by sample dipping, thc areca breeding
mosquitoes was calculated, The total water arca and the actual breed=-
ing area on the plots at the time of each inspection is shown on
Figures 3 to 6,

On the Holbrook Plot, Figure 3(B), from l.5 to nearly 2,5 acres
of surface water were present during inspections in June and again in
bdugust, however areas actually found breeding ncver totaled more than
about 0,25 acres. Practically no surface water bodies contained larvae
after the third week of July.

4t Orleans, Figure 4(B), about 2.5 acres of surface water were
present each week during June and July and about 1,5 acres during the
remaining weeks of the season. The actual breeding area totaled ap=-
proximately Ce.5 acres during each of the last three weeks in June and
the second week of July. Relatively few water bodies bred larvae after
July 13,

Surface water bodies on the Republic Plot, Figure 5(B), werec con=
siderably more favoreble for mosquito breeding than those on other
plots. 4bout five acres were present during each of ten weekly in-

spections and the minimum arca present was never less than one acre.
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Jearly all water bodies bred mosquitoes during May and Junej breeding
was lighter in July; but again in certain weeks of August and September
over two acres werc found breeding. Water and mosquito breeding con~
ditions on the plot consistently reflected the unusual amount of rain—
fall which occurred,

Sizable acreages of surface water occurred during the season on the
Superior Ploty figure 6 (B), Seven to ten acres were present during
cach week from June 23 to July 11 and from August 29 to October 13. A
ninimum of about four acres occurred during the week of July 8. A
relatively small proportion of the surface water ares present during
eny week bred mosquitoese The maximum area breeding at the time of
any inspection was sbout one acre, This amount occurred during the
weeks of June 27, July 5, September & and Secptember 12, Very few water
bodies bred mosquito larvae during the weeks from July 11 to August 17.

Considering 21l the plots, the area of surface water present
during inspections varied from a trace at Holbrook to about ten acres
at Superior., However, reclatively small percentages of the total sur-
face water areas foﬁnd on the various plots each week bred mosquitoese
At Holbrook, Orleans, and Superior no larvae at all werc found during
several weekly inspectionse At Republic, larvae were found on the plot
each week and during May and June most of the wder bodies were breeding
nosquitoess The largest area breeding mosquitoeé during eny week
totaled about five acres at Republic on June 24. It would appear
that most of the surface water on the plots studied was not suitable

for mosquito breeding.




Numbers of Larvae in Dipping Samplcs

Mosquito broeding on the plots was determined by dipping with a
common four~inch, white-cnamcled dipper. Consistent cfforts were made
to dip zlong the edges and through the center of all water bodicse The
aversge number of larvee per dip for the total arca found breeding on
each of the nlots each weck was calculated (table 31 of the appendix).
§iis is éhown in figures 3 to 60, Iargs numbers of larvac were ncver
found in any of the surface water bodies on the plotse During fifty=-
six weckly inspections on all the plots when mosquito breeding was
found, an everagc number of larvae per dip of less than five occurred
during forty=nine weceks; an average of five to ten during six weeks;
and an average of over tcn occurred only onc wcck.

Specics Found in Dipping Samplcg

Where present, samplcs of fourth-stage mosquito larvac were col=
lected during wockly inspections of cach wator body on the plots. These
were identified during tho wintcr months. Figures 3 to 6D show the
most common specics of larvac teken in the weekly samples from each of

the plots, The specics common to all the plots werc Ce tarsalis,
P. gignipennis, L. yoxzans, 4. punctipcnnis and C. regtuans.

Broeding Indcxes

For the purposc of facilitating casy comparisons with studies of
these plots which may be underteken in the futurc, hypothetical
"hreeding indexcs" arc given for cach plot, figurcs 3 to 6B, "Brceding
indexes" for cach weck wore calculated by multiplying the average
number of larvae ver dip by the actual breeding arcaes The indexes were
higher on all plots in June but only Republic and Superior had

conspicuous increascs in the weckly indexes in Scptomber alsos
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REVIEY OF RESERVOIR REPORTS
In accordance with a working agreement of long standing between
the Corps of Engincers and the Public Health Service, in which the
Public Health Service agreed to render consulting service to the Corps
of Engineers on health oroblems associated with impoundments, a recon-

naissence malaria survey report was made on the Harlan County Reservoir

. January 8, 1546, and in July 1950 a malaria and encephalitis control

survey report was made on the Pioneer Reservoir (13)(24).

Harlan County

Melaria transmission resulting from this impoundment is unlikely,
however considerable interest has been shown by local sroups in pesf
mosquito control, Various chenges have been made in plans for reser—
voir operations since the original report wes written, consequently a

re-study of this reservoir seemed desirable and was requested by letter

. from the Kansas City Uisbrict Engineor August 18, 1949, Subsequent

recommendations for mosquito control were made to the Corps of Engineers
through conferences and memoranda,
Mosquito breeding in the Harlan County Reservoir will occur in the

flat arcas, in the upper reaches of the reservoiry on Prairie Dog
s 38)s k]

 Oreeky and in the area northeast of Republican Citye Unless adequate

- control measures are carried out in these areas the human population

. may be vexed by increased mosquito populations after impoundmente

It is desirable for mosquito control that this reservoir be pre-
pared and operated according to established procedures (21)e If after

proper preparation and operaticn, the mosquito problem persists, larvi-

- cidel operations may be necessarys Specific recommendations for mosquito




ntrol will be based on conditions that develop after impoundment and

. entomological findings of the State Health Departments In 1949 and

50 a light trap was operated to record the mosquito density at
leens and Alma prior to impoundnonte  The results of these opera=-
ons are discussed in the section dealing with adult mosquito
pulaticnse

oncer Rarorvoir

Although certain sectlons of the proposed Pioneer reservoir
oreline would be expected to provide a suitable habitat for mosquito
ecding, the disease hazard is minimized due to the sparse population
. the areas

The need and recommendations for mosguito control operations on
is reservoir should be bascd on careful epidemiological and entomo-
glcal findings by the State Health Departments of Colorado, Kansas
d Nebrackae

At conferonces in July 1949 between the Director of Region 7,
reau of Reclamation, and Public Health Service Representative to the
ssourl Basin Inter~agency Commititce, it was agreed that the Public
alth Service would make entomological studies and subuit reports on
e FEnders and Medicine Oreek Reservolrse The following are summary
atements of the neosquito problens associated with these reservoirs
1) (15)e

dors Reservoir

The mosquito breeding problem is located in the upper reaches of
e Enders Reservoir where approximately 300 acres of flat land will be

vered by shallow wabtcre In this area the water surface will be broken




R
by islands, stumps, and coppice plus terrestrizl and aquatic vegetations
Numerous creek runs, sloughs, marshes and depressions occur in the floods=
plain area and thus contribute to a favorable environment for mosquito
breedinge It was recommended thatt

le All porticns of the lake area at normal operating level be
cleared of trees and other debris and thet coppice and secondary growth
&ithin the zone of water level fluctuation be removeds

2¢ Marginel vools, depressions and sloughs in the zone of water
level fluctuation be connected to the main reservoir by appropriate
drainage ditchess

3¢ The water levels be manipulated so as to produce a clean shore=
line during the mosquito breeding season.

L, Other appronriatc measurcs be carried out as nceded and recome
nended by tlie State Health Department, after periodic inspections,

Tho mosquito breeding condition in the upner reaches of this
reservoir is not expected to result in a serious public heal th hazard
unless the rural population is substentially increased or recreational
developrnents are located within flight range of this arcas. The lower
portion of the reservolr where recreational developments are planned
will have stcep shorelines exposed to wind and wave action and mos—
quito breeding in the reservoir itself will be insignificant: however,
seepage areas nay develop below the dam which will require special
nosquito control measures since they will be within flight range of
the recreational arcas

Medicine Creck Reservoir

the mosquito breeding oroblem in the Medicine Creek Reservoir at




nornal pocl level consists of avproxinately two hundred acres in the
upper one~third of the impoundage. At the present time the region
within nosquito flight range of this area is sparsely populated and a
serious public health hazard is not expected to develops

It is sugcested that the recommendations of the State Health
Dopartnent relative to necessary clesring, drainage, and water level
nanagement for mosquito control be followed.

A constantllevel lateral impoundage, proposed for Lime Creek near
the recreational area, may create a mosquito problers Otherwise, the
niddle and lower one~third of the rescrvoir will have a steep shoreline
>xposed to wind and wave action and will be relatively free of mosquitoese
Sumnary

Mosquito breeding in most of the reservoirs in the Republican River
Basin is expected to occur on the flat, floodplain, shallow water areas
in the upper reaches of the reservoirs where the water surface will
be broken by small islands, stumps and vegetations Howevery if the
reservoirs are prepared and operated according to established DT O~
cedures for mosquito control, the number of mosquitoes produced will
be minimized and subsequent control will depend upon specific findings

and recormendations of the state health departnentse
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Table 270
Holbrook Plot, 1949,
SUMIIARIES OF STATION INSPECTIONS

; Total Total

Stations Uater Breeding Avge Noo
Number Area Area Larvae

Date _Type*  Flooded (Sqe Fte)  _(So. Ft.) _Per Dip
5/17 Iy 19 12,620 0 0.0
B 9 74430 0 00
c 2 1,500 0 0.0
D 12 25,800 0 0.0
[ 1 2,000 0 0.0
Total & Average L3 49,350 0 0.0
5/25 A 1 3,010 2,720 1.3
B ) 6,100 5,600 1.3
C 2 750 250 03
D 11 6,125 575 0.8
E 1 1,000 o) 0.0
Total & Lverage 37 16,985 9,145 . de3
6/1 A 6 825 550 345
B 6 2,980 0 040
c 2 1,600 0 0.0
D 7 3,715 0 L
E 1 1.000 00 0.0
Total & Lverage 2 10,120 550 3.5
6/ A 19 13,700 0 0.0
B 9 7,900 0 0.0
c 2 3,000 0 0.0
D 13 34,500 0 0,0
; E 1 2,000 0 0.0
Total & Average L, 61,100 0 040
6/14 A 15 6,995 44850 1.5
B 8 5,000 6,000 Re3
C 2 2,000 0 0s0
D 11 12,500 1,000 07
B .4 /.4C00 “ g 0.0
Total & Average 37 31;495 11,850 18

¥4 = Roadside ditches; B = Surface pools; C = Pools in irrigstion
canals; D = Pools in irrigction drainage ditches; E = Streams,
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Table 27, continued
Holbrook Plot, 1949.
SUMIARIES OF STATION INSPECTIONS

Total Total B
Station Water Breeding avg, No,s

Number " Ares Area Larvae

Date _Type*  Flooded .(B8qs Ft.) _(Sg.Ft.) _Fer Dip.

6/21 A 15 5,475 2,570 349
B 9 5,375 3,875 3.0

c 2 3,000 1,000 14

D 10 11,650 3,750 1,2

E Yo 2,000 0 020

Total & Average 37 27,500 11,195 2l
6/28 A 14 7,675 800 340
B 9 11,150 12,500 346

C 2 7,000 0 0,0

D 12 71,110 5,000 042

E 1 2.000 0 0,0

Total & Average 38 98,935 8,300 145
7/6 A . A8 4,000 200 3.1
B 8 4,980 2,000 1.9

C 2 5,000 0 0,0

B 11 233350 0 060

B X 2000 0 0.0

Total & Average an 39,330 2,200 2,0
7/12 A 3 1,060 250 1443
B 3 650 100 1.3

C 1 2,000 0 0,0

D g 8,700 200 Le3

E 1 3,000 0 0:0

Total & Average 16 15,410 550 8.3
7/19 4 1 100 100 1.4
B 1 25 0 0,0

C 2 2,200 0 040

D 6 1,775 1,225 1,0

E 1 25000 0 0.0

Total & Average % ] 7,100 14925 1.7

*f = Rogdsiue Gitcnes; B = Surface poois; C = Pocl: in irrigation
, . L3 . »
canalsy; D = Pools in irrigstion drainage ditches; E = Sireams,
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Table 27. continued
Holbrook Plot, 1949
SUMMARIES OF STATION INSPECTIONS

Total o Totad

Stations Water Breeding Avg. Noy

Number Area Lrea Larvae
Date Type ¥ Flooded (8gs Fte) (Sg. Ft,) Per Dip
(7, < 0 0 0 0,0
B 0 3 0 0 (% 3

C 0 0 0 040

D A 700 0 060

E 1 1.000 0 020

Total & &verage 5 1,700 0 0u0
8/1 A 1 1,500 0 0.0
B 0 0 0 060

C 0 0 0 0«0

D 3 3,500 0 040

E P 500 0 0.0

Botal & Average 4 5,500 0 0x0
8/9 4 0 0 G 0,0
B 0 0 0 0,0

C 0 0 0 0,0

D 3 3,300 0 0.0

E 3 200 0 0,0

Total & Average 4 3,500 0 Bl
8/17 & 12 4.5900 0 Dg0
B 8 9,700 0 0,0

c 2 2,500 0 0,0

D 13 45 4500 0 0,0

E 1 3.00Q Q Q.0

Total & Average 36 66,600 0 0,0
8/23 4 6 1,830 350 95
B 1 40 ) 40 17.3

C 1 500 0 0,0

D 8 90,080 0 0,0

E 3 1.000 0 0.0

" Total & A4verage 17 93,450 390 1004

¥l - Roadside ditches; B = Surface pools; C = Pools in irrigation
canals; D — Pools in irrigation drainage ditches; E = Streamse
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Table 27, continued
Holbrook Plot, 1949,
SULARIES OF STATION INSPECTIONS

Totai Total

Stetions . . Water Breeding dvg, Nos
: Number 4rea Lrea Larvae
Date Iype*  Flooded (8g.. Ft.) (Sae Fta) Per Dip
8/30 4 2 300 0 060
B 0 0 S 0¢0
c 0 0 0 040
D 4 87,470 0 040
E 1 L5000 0 050
Total & Average 4 894270 0 040
/7 i\ 5 2,600 0 040
B : 4 200 0 0,0
C 0 0 0 0.0
D 9 51,660 0 050
E 2 _1.,000 0 0
Total & &verage 16 5460 0 0¢0
9/12 4 6 23435 0 0,0
B 1 150 0 0,0
C 0 0 0 060
D 8 64,5360 0 0,0
E L 2.5900 0 0.0
Total & Lverage 16 69,4445 0 040
9/20 A 2 1,500 0 0,0
B - 50 0 0-0
C 0 0 0 0,0
D 5 6,750 0 0.0
B 3 225000 0 0:0
Total & &Lverage 9 12,4250 0 040
9/27 A 1 500 0 0,0
B 0 0 0 0,0
g 0 0 43 0,0
D 5 6,450 0 0.0
E . 1,000 0 0.0
Total & Lverage i 7,950 0 0,0

*A\-Roadside ditches: B = Surface pools; C = Pools in irrigation
canalsy D = Pools in irrigation drainage ditches; E-Streams.
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Table 27, continued
Holbrook Plot, 1949,
SUMMLRIES OF STLTION INSPECTIONS

: Total Total
Stations Water Breeding Avge Nos ‘
Mumber LArea Lirea Larvae
Date Typu* Flooded QSg, Ft,! (Sg, i Per Dip
1075 & 0 0 0 00
B 0 0 - 0 00
] 0 i Ly 0 040
D b 5 ,000 0 00
E 1 500 0 040
Total & 4verage 4 5,500 0 060

#/-Roadside ditchessy B = Surface pools; C = Fools in irrigation
canalss D = Pools in irrigation drainage ditches; E = Streamss
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Table 28,

Orleans Plot, 1949,
“SUMM/RIES OF STATION INSPECTIONS

Total Total
Stations Water Breeding 4vge Noe
. Number Lrea lLrea Larvae
t Type *  Flooded (Sq, Ft.) (Sq. Ft,) Per Dip
6/15 4 9 9,400 950 6,7
B 0 0 0 00
C 1 1,000 1,000 0.8
D i 87,120 17,430 10e4
B 5 5,000 0 0.0
Total & Lverage 16 102,520 19,380 s7
6/22 4 9 4,825 2,425 6.0
B 0 0 0 0.0
C 1 3,000 - 3,000 6.7
D 1 87,120 17,430 25
E 5 13,000 0 0.0
Total & &verage 16 107,945 224855 . 9% 4
6/29 4 3 1,17 1,150 0e7
B 0 0 0 0,0
C 1 1,000 1,000 5e9
D 1 87,120 17,340 1.3
E 5 19,000 0 0.0
Total & Lverage 10 108,295 19,490 1,3
/7 & 3 800 0 0.0
B 0 0 0 0,0
c 1 500 0 0,0
D i 87,120 0 0,0
E 5 17,000 0] 0.0
Total & Lverage 8 105,420 0 0
7/13 L 1 800 ; 0 040
B 0 0 0 0,0
C 3 50 v 50 30
D 1 87,120 21,780 .
E 5 17,000 0 0.0
Total & 4verage 8 104,970 21,830 13

*/. = Roadside ditches; B = Surface pools; C = Pools in irrigation
canals; B =~ Pools in irrigation drainage ditches; L& = Strecams.
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Table 28, continued
Orleans Plot, 1949,
SUMMLRIES OF ST.TION INSPECTIONS

Total Total
Stations Water Breeding dvgy Noe
Number lrea irea Larvae
D?jﬁ Type * Flooded [(Sgs Fite). {Sa. Ft.) Per Dip
B 0 0 0 0.0
C 0 0 0 060
D 87,120 0 040
E 5 156,000 0 Q.0
Total & iverage 6 103,120 0 0
7/27 & 8 7,070 0 0.0
B 0 0 e 0 00
C 1 1,000 0 060
D 1 87,120 0 040
E 5 15,000 0 0,0
Total & (verage 15 110,190 0 0
8/1 & 1 1,000 0 040
B 0 0 0 0.0
C 1 1,000 1,000 1o5
D 1 43,560 0 04C
E 5 15,000 0 00
Total & &Lverage 8 60,560 1,000 1s5
8/10 I 0 0 0 0.0
B 0 0 0 060
c 1 1,000 0 0s0
D 1 43,560 0 0,0
_ E 5 13,500 0 0a0
Total & &Lverage 7 58,060 0 0
8/16 & 7 5,850 0 0.0
B 0 0 0 0.0
C 1 3,000 - 3,000 Osk
D : § 43,560 0 G0
E 5 15,500 Q 00
Total & 4Lverage 14 67,910 3,000 Oe’s

¥ - Roadsidc ditches; B w Surface pools; C = Pools in irrigation
canalsy D = Pools in irrigation drainage ditcheg; E = Streams.
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Table 28, continued

Orleans Plot, 1949,
SUMMARIES OF STATION INSPECTIONS

: Total Total
Stations Water Breeding &4vge No,
Number 4irea lLrea Larvae
_Type*  Flooded _(Sqe Ft.) _(Sa. Ft.) _Por Dip.
8/24 4L 2 225 150 Ted -
E 0 0 0 0,0
C . § 3,000 3,000 0e7
D 1 31,670 0 040
B 5 11,000 0 020
Total & Lverage 9 45,895 3,150 140
8/31 & 0 0 0 0.60
B 0 0 0 040
C 1 3,000 3,000 17
D 1 21,780 0 0,0
B 5 15.500 0 020
Total & Lverage £ 40,280 3,000 . Y
9/7 4 2 330 0 060
B 0 0 0 0,0
c i 4,000 0 0,0
D 1 43,560 0 0,0
E 5 29,000 0 0.0
Total & Average 9 76,890 0 0
9/13 4 ik 75 0 0,0
B 0 0 0 0,0
C 1 2,000 0 0.0
D 1 43,560 0 0.0
E 5 15,000 0 % 1 S
Total & dverage 8 60,635 0 0
9/21 i 0 0 0 0.0
B 0 IR 0 0.0
C 1 4,000 0 0.0
D 1 65,340 0 0,0
E 5 19.000 0 0.0
Total & ALverage 7 88,340 .0 0

¥L - Roadsido ditches; B - Surfacc poois; C - Pools in irrigation
canals; D = Pools in irrigation drainage ditches; E = Streams,
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Table 28, continued

Orleans Plot, 1949,
SUMMARIES OF STATION INSFECTIONS

Total Total

Stations Water ~  Breeding 4vgs Noe

Number © drea 4rea Larvae
Date s ¥ Flooded (Sg. Fte) (Sqe Fta) Per Dip
9/30 A 0 0 0 040
B 0 0 0 040

C - 800 800 540

D 1l 43,560 0 040

E 5 19,000 0 0.0

Total & 4verage & 63,360 800 540
10/3 4 0 0 0 040
B 0 0 0] 040

C G 0 0 0,0

D 1 43,560 0} 0.0

E 5 19,000 0 0,0

6 62,4560 0 0

Total & &Yerage

*[ = Roadside ditches; B =~ Surface pools; C = Pools in irrigation
canals; D = Pools in irrigation drainage ditches; E = Sircams,
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Table 29 *
Republic Plot, 1949, -
SUMMARIES OF ST.TION INSPECTIONS

Total Total
Stations Water Breeding Lvg. No, -
‘ Number Lrea ; irea Larvae
Date _Type*  Flooded _(Sge Ft,) (Sus Ft.) Per Dip
5/19 i 2 Ao 0 0¢0
B 6 87,670 87,520 1,2
| C 8 1,100 e 00 1.9
Total & Lverage 16 89,170 88,120 g ]
5/26 4 2 el E 725 P
B 6 88,470 L 87,620 1.9
¢ % 700 4700 1.3
Total & &Lverage 1 93,895 93,045 1,9
6/3 A 2 210 0 040
‘ B 6 89,750 88,750 548
C . 8 (A1 R ¢ | 1aZ
Total & 4verage 16 96,610 92,800 546
6/10 T\ i 6,050 45000 4eb
B 8 91,520 91,4420 fie?
C 8 12,500 3,100 2.6
Total & Average 20 110,070 98,520 le?
6/16 & 6 54550 49250 049
B 10 197,940 197,740 140
c -8 15,300 3000 1ol
Total & Lverage 2 218,790 2044990 1e2
6/24 A 7 9,600 45000 247
B 10 221,620 213,020 2ok
c _8 22,4300 54300 1.9,
Total & Lverage 25 253,520 222 3320 Rel
7/1 4 3 44800 4,800 2.3
B 10 249,800 T PR 1
C 8 15,500 55000 1.9
Total & Lverage 2X 270,100 62,560 1.5

*L - Roadside ditches; B = Surface pools; C = Slough, -
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Table 29. continued
Republic Plot, 1949
SUMM{RIES OF ST.TION INSPECTIONS

Total Total
__Station Water Breoding ivge Noe
; Number irea 4Lrea Larvac
Date Type¥ Flooded (Sae Fte) (Sa. Fia) Per Dip
7/8 I\ 2 1,200 0 040
B RS 148,880 100 3.6
v ol & 20,500 6,000 . dad
Total & dverage 18 170,580 6,100 A
7/13 A 1 800 0 080
B 8 158,135 200 042
C g 11,200 25200 242
Total & lwverage I § 170,135 45400 i |
a2 i i 6,500 . 3,500 3.6
B 9 186,440 12,000 49
C g 17,500 £.,000 1.8
Total & Averagc 21 210,440 19,500 Lol
7/28 4 4 3,600 500 Osl
B 8 187,990 750 1,1
G 8 23,000 0 0.0
Total & lLverage 20 2144590 4,250 Qg7
8/6 4 2 2.5 000 4,000 Osb
B g 95,870 45 4060 1.6
, c g 13,750 0 050
Total & Lverage 19 113,620 9,060 1.5
- 8/12 4 3 7,200 7,200 249
B 9 120,600 11,700 Re2
¢ g 20,200 55,000 1.8
Total & &Lverage 20 148,000 23,900 2el
8/20 I g 3,500 0 0,0
B 9 1844440 87,620 Og
C g 30,000 4,000 da.
Total & average 19

217,940 91,620 02

¥/, = Roadside ditches; B = Surface pools; C = Sloughse
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Table 29. continued

Republic Plot, 1949,

SUMIARIES OF STLTION INSPECTIONS

Total Total
Stations v Water Breeding 4vge Nos
yha Number Lrea Lrea Larvac
Date _Iype* ~ Elooded e {Sg.. Ft.) _Per Dip
8/25 & 2 1,200 1,200 363
T s gE
{ i 5
Total & 4iverage 16 85,495 ‘15‘795 0.9
9/1 4 1 1,000 1,000 1.8
B 6 51,460 1,700 242
i c 8 12,650 1,500 220
Lotal & 4Lverage 15 65,110 T heRR 240
9/9 A 2 6,250 6,000 049
B 9 97,970 10,300 149
G 8 34,800 10,500 b 1P S
Total & 4verage = 19 139,020 26,800 Lok :
9/16 & 5 15,300 5,000 345
B 8 98,120 95 4720 0ol
C 9 302250 11,000 3.l
Total & uverage 22 152,670 111,720 h L
9/23 & 5 8,950 4700 005
B 9 230,000 49,4560 1,9
i C 8 00 2,500 029
Total & 4verage 22 263,450 56,760 1.7
9/30 & 4 5,125 - 1,025 10,0
B 8 2054770 53,310 2.6
c B 27500 7.500 026
Total & &4Verage 20 238,395 61,835 25
10/7 b 1 3,000 0 040
B ) 158,450 800 345
c 8 25 500 2,000 2.0
Total & 4verage 17 186,960 2,800 T Red

* . = Roadside Ditches; B -

Surfacc Pools; C = Sloughse
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Table 29, continued
‘Repﬁblic Piot, 1949,

SUMMRIES OF STLTION INSPECTIONS

: Total Total

_Stations f Water Breeding &vge No,.

: % Number Avea 4rea Larvac
b Twet  Eloed (Ba, Th,) (Sa. Fs) i
10/14 4 i 6,850 2,500 24k
B 9 187,440 3,000 343

c JRRTT - SOy - ¥ SRR 3

Total & 4verage 24 212,790 5,500 Re9

%A = Roadside ditches; B = Surface pools§ C --Sioughs.




Table 30,

Superior Plot, 1949,

SUMMARIES OF STATION INSFECTIONS
Total Total i
Stations Water Breeding avg. No, w
Number Area Lroa Larvae w
Date _Type * Floodod _(8c. Fta) (Sgs Fte) _Per Dip ,
6/23 A 8 8,100 3,500 002 it
B 3 Uy 3460 900 2,6 i
c 0 0 0 0,0 |
D 3 358,480 0 0,0 il
E. 3 5,100 2,000 1.9 f
Total & Lverage 17 416,140 6,400 1,0 w
6/27 i 8 7,800 1,300 1.7 |
B 3 4l 3260 0 040 |
C 2 525 525 549 |
D 3 3499'3:»80 35 :850 242 ’
E 3 6,599 3,000 Tl
Total & Average 19 4,08 4565 40,675 s T f
/5 A 8 6,650 5,400 007 |
B 1 2,000 0 00 |
c 2 2,100 2,000 8ol |
D 3 351,480 37,850 304 i
E 3 4100 0 0.0 :
Total & {verage v I 366,330 45 4250 33
7/11 L 7 3,273 200 03
B 2 1,200 0 0,0
+ 2 3,050 0 060
D 3 350,480 0 0.0
B 3 7,000 Q 0.0
Total & Lverage 17 356,005 200 0,3
7/18 i % 5,650 1,250 0s2
B 2,000 0 000
c 2 500 300 12
D 3 269,260 8,000 0c2
E 2 7,000 0 0,0
Total & &verae 15 284,510 9,530 03

*/, = Roadside ditches; B = Surface pools; C = Sloughss
D « Pormanent ponday E = 8troams,
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Table 3_0. continuecd
Superior Plot, 1949,
SUMM/RIES OF STLTION INSPECTIONS

Total Total
Stations Water Breeding avge Nog
: Number drea Lrea larvae
Date .Iype* Elooded _fSqcTt,) _(SacFt,) _PorDip.
7/25 I 6 5,820 20 1e7
i, 0 3,000 0 020
c 2 700 500 2.6
D 3 263,360 2,000 B £
E 3 L 5.600 Q 0.0
Total & Average 14 279,480 2,520 1.6
8/1 A 4 2,900 700 003
| B 1 800 0 0,0
c 2 1,250 R 0,0
D 3 199,020 0 060
E 2 5,000 3,000 3%
Total & &verage 12 208,970 T3eT00 . Qe
- g/8 4 2 300 0 0,0
B 1 5 6o 040
C 2 75 Vi 34
D 3 177,240 0 040
E 2 1,000 0 Q.0
Total & iLverage 10 178,620 75 3ok
8/17 & 4 5,800 0 040
B 1 100 0 0,0
c 2 3,750 0 0,0
D 3 178,740 0 0,0
B ; 3 9,500 0 0.0
Total & average i3 197,890 0 0
g 4 6 10,535 8,725 2.0
| B 2 1,100 500 2.8
c 2 1,300 1,300 Oole
D 2 262,860 1,500 e Onh
E 3 5 500 0 0s0
Total & Averagoe 16 281,295 12,045 1.5

%/, = Roadside ditchesy B = Swrface Pools; C = Sloughs;
D - Permanent ponds; E.= Strcams.
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Table 30. continued

Superior Plot, 1949,

SUMMIRIES OF STATION INSPECTIONS ' I

Total . Total
Stations .. Water Breeding Lvge Nog
: Numbex drea Lrea Larvae
Dete . Type* Flooded [8q. Tt _(So. Ft.) _PorDip
8/29 & 9 33,860 33,360 6,7
B 1 700 700 Re3
C 2 2,250 250 245
D 3 264,860 3,500 a1
B 3 4000 Q 00
Total & average 18 305,670 37,810 602
9/8 & X 3 57,185 . 47,185 1.6
B 1 3,000 0 |0
c 2 1,750 250 31
D 3 264,360 0 0,0
E : a 11500 1.500 0e9 |
Total & &Lverage 20 337,795 48,935 1.6 |
Ve - S 4 1 7775360 50,460 346 |
, B X 3,000 0 0.0 ‘
C 2 6,300 0 060
D 3 270,360 ’ 0 0,0
E 3 11.000 9 0.0
Total & Lverage 20 368,020 50,460 346 i
9/19 & 10 13,700 . 10,700 649 !;
B 1 3,000 3,000 2040 I
c 2 2,500 2,000 002 |
D 3 - 265,360 45000 0¢3 ‘
B 3 2,000 4,000 Oal 1
Total & 4verage 19 293,560 23,700 508 ﬁ
it
9/30 4 7 74575 3,075 2e4 |
B 2 45000 4,000 049
C 2 2,400 0 0,0
D P 265,360 0] 040
& 3 5,000 Q Q.0
Total & Lverage ay . 284,335 14075 ¢ !
et S < "
¥, = Roadside ditchess B = Surface Pools; C = 3loughs; ‘
D = Permanecnt ponds; E = Streams,




" Table 30, continued
Superior Plot, 1949

SUMMARIES OF ST.TION INSPECTIONS

Total Total
. Stations Water Breeding &vge Noe
Namher Lrea . Lrea Larvae
Date _Type Elooied (8g. Fba) {81 Fte) FerDln.
10/3 4 : 6 5,540 1,030 0.8
b 1 2,030 . 2,000 Lok
C 2 2,400 0 00
D 3 264,360 0 040
E 3 AT LRI e
Total & Lverage 15 2803290 ' 3,030 gl
10/13 4 11 18,600 17,500 29
B 4 7,000 0 0,0
g 3 4,050 0 040
D [ 265,360 0 040
E 3 5,000 o 0 0,0
Total & {verage 24 301,010 17,500 249

* - Roadside ditches; B = Surface poolss C - Sloughs;
D - Permanent ponds; B = Streams.
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Table 31

Sample Calculations of Average Number of Larvae
Per Dip Used for Plot Diagrams (Figures 3C, 4C, 5C 6C)

Exampleg Republic Plot, July 1, 1949
Type of Afps Hos

Station Breeding Larvae Breeding Breeding
Number _ Place Psx Bip latoer Area Area Index
1 A - Dry - -
1 2 C 1.6%'"1' 1000 2. ICOOQ-——- 1600 ].{".
§ 3 g 2a0...- 2000 2000 £000
+ A A - Dry - P
3 5 C 0 500 0 0
- 6 & - Dry , - |
af; C 0 2000 0 0
2 G 0 3000 0 0
3 B 0 500 0 0
& A B 1.2 43560 43560 522172
- 5 B 0 97120 0 0
8 6 B 0 97120 0 ;
+2 7 A he3 2000 2000 8600
O
oy 8 B - Dry -
9 A - Dry -
10 4 - Dry -
i C 0 3000 0 0
2 B 1.9 4000 4000 7600 :
3 B 9,9 200 200 1980 :
4 B 0 200 0 0 1
5 B Gl 3000 3000 9300 :
(2 6 B VA 4,000 £.000 5600 i
g v C 0 1000 0 0 (
o 8 c 0 3000 0 0 l
o 9 A - Dry - |
0 1 A 540 800 800 24000 !
1 4 - Dry - 5
a2 A - Dry - i
13 B 0 100 0 0 i
14 A 02 2000 2000 2400 |
|
Totals & Averages 1.5L2— 2170100 62560 95352 S
1 Based upon actusl dips i.ce number of larvae _H
number of dips
l2 Estimated
|3 Estimated from dipping samples |
4 Average number of larvae per dip at station x estimated '
breeding area or 1.6 X 1000 = 1600
|5 4&verage number of larvae per dip for plot for week 7/1/L9 =

Total Breeding Index .. 95,352 = 144
Total Breeding Lrea 62,560
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Table 32

Sample Calculations of the iverage Number of larvae

Per Dip Used in Sumaries of Station Inspections (Tables 27-30)

Examplecs Republic Plot, July 1, 1949

Type of Average Noe Breeding Breeding
Breeding Place Isgvag Por Do later froa aroa Index

I\ he3ld. 200012 . 2000l3. 8600l
A 500 800 800 4000
4 957 2000 2000 £00

Totals & Averages 2,7th 4800 2,800 13000
B 0 500 0 0
B 152 43560 43560 52272
B 0 97120 0 0
B 0 97120 0 0
B 1.9 4000 4000 7600
B 949 200 200 1980
B 0 200 0 0
B 3el 3000 3000 9300
B 14 4000 £.000 5600
B 0 100 0 0

Totals & Lverages I.ALQ- 249800 54760 76752
C 1.6 1000 1000 1600
C Re0 2000 2000 4000
C 0 ‘500 0 0
C 0 2000 0 0
C 0 3000 0 0
C 0 3000 0 0
C 0 1000 0 0
C 0 3000 0 0

Totals & iverages 1,915 15500 3000 5600

|1 Based upon actual dips, i.e. number of larvae

number of dips

|2 Bstimated

i3 Estimated from dipping samples

&é Lverage number of larvae per dip at station X estimated

breeding area or 4e3 X 2000 = 8600
\5 Total Breeding Index or (for &4 stations) 13000 = 047

Total Breeding area 4300
Same formula for B and C stations, :
Lverage number of larvae per dip for plot for week 7/1/49 =
Total of Breeding Indexes for L, B & C Stations
Total of Breecding 4rcas for &, B & G Stations
Or ]
13,000 4 76,752 -+ 5600 or 95,352 = 1,5

4800 <4 84,760 wf 3000 62,560

ed
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Angosture Irrigation Project, kot fprings, South Dakotas e
(Unpeblishcd Proiiminary Report Jaauary = 1952) \

Public Health Serviece, CDC, Watcr Devcelopment Scetion,
Mitchell Ficld Station, 1951, Causcs of Mosquito Breeding.
dssocinted with Irrigation Decvelopmentg, (Unpuollshcd data)

Public Health Scrvice, Missouri River Drainage Basin,
Junc 1949, Kensas River Basin Wator Pollution Investigation
Report, g

Burcau of Recelamation, Annmual Rcports,

Fish & Wildlife Scrvicc, 1949 Rocport on Republican
River Basine

Public Hecalth Scrvice and Tonncssce Valley Authority, 1947.

Melaria Control on Impounded Watcre Government Printing

Officc, Washington, D. C.

U, S. Dopartment of Agriculturc, Ycarbooks of igriculture,
1938, Soils and Mcn, 1941, Climatec and Mane

Public Health Scrvice, CDC, 4rril 1951, Mosquito Records
from the Missouri River Besin Statcse

Public Health Service, CDG, Report July 1950, Reconnaissance
Malaria and Enccphalitis Control Survey Report on the Proposed
Pioncer Rescrvoir in Kansas, Colorado and Ncbraska.
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